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Step 6. Compute the t-test statistic, t.

f= |6.15-5.64| = 0.51 -4.735
0.067 0067 v0.0116
21 8
Step 7. Determine the critical t value, ¢, for the pooled degrees of freedom.

degrees of freedom = (n,+n -2)=(21+8-2)=27.
From Table 2, for «=0.01 and 27 degrees of freedom, ¢, = 2.771.

Conclusion: Since 4.735 > 2.771, we assume that the sample means are not equal. Itis

therefore probable that the two sets of tests did not come from the same
population.
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Example Problem - Case 2:

A contractor has run 25 QC tests and the SHA has run 10 acceptance tests over the same

period of time for the same material property. The results are shown below. Is it likely
that the test came from the same population?

QC Test Resuits

21.4
20.2
24.5
24.2
23.1
2.7
2353
15.5
17.9
24.1
18.6
15:9
17.0
20.0
24.2
14.6
19.7
16.0
23.1
20.8
14.6
16.4
22.0
18.7
24.2

Acceptance Test Resuits

34.7
16.8
16.2
21.7
20.3
16.8
20.0
19.0
113
23

First, use the F-test to determine whether or not to assume the variances of the QC tests

differ from the acceptance tests.

Step 1.

Step 2.

Compute the variance, S2 for each set of tests.

SZ

c

= 11.50

a

Sl

= 43.30

Compute F, using the largest S?in the numerator.
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Step 3.

Conclusion:

Step 4.

Step 3.

Step 6.

Determine F,, from Table 1 being sure to use the correct degrees of freedom
for the numerator (n,-1=10-1=9) and the denominator (n_-1=25-1=24).
From Table 1, F_, = 3.69.

Since F > F_, (i.e., 3.76 > 3.69), there is reason to believe that the two
sets of tests have different variabilities. That is, it is likely that they came
from populations with different variances. Since we assume that the
variances are not equal, we use the individual sample variances to calculate
the t-test statistic, and the approximate degrees of freedom to determine the
critical t value, ¢,

Compute the mean, X, for each set of tests.

X, =20.1 X, =205

Compute the t-test statistic, t.

20.5-20.
I= 2050201 = =0.183
J11.50+43.30 v4.79
25 10

Determine the critical t value, ¢, for the approximate degrees of freedom,

JS’. Remember that the calculated effective degrees of freedom is rounded
down to a whole number.

32 82 2
S
f/ = Re Rg

=2
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(15.%13_-29)2
= m —p = (479 T
(Ll__g)z 53_39))2 1.713
251 =10
26 11

From Table 2, for « = 0.01 and 11 degrees of freedom, z_, = 3.106.

Conclusion: Since r < ey (1-8., 0.183 < 3.106), there is no reason to assume that the
sample means are not equal. It is therefore reasonable to assume that the sets
of test results came from populations that had the same mean.
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Table 2. Critical Values, ¢, for the t-test for Yarious Levels of Significance.

* NOTE: This is for a two-tailed test with the null and alternate hypotheses shown below:

-

|

[+ a

el

He:
H;:

)

#
¢ 'a

D-14



